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@ A method of rnanufacturing a seal. 



@ A method of manufacturing a seal which involves 
printing k seal material on a substrate which com- 
prises; 

- printing a first layer of seal material onto the 
substrate, with a stencil, 

•printing on a subsequent layer of seal material onto 
the substrate with a further stencil, 



and 



-curing or partially curing the seal material. 

The or each further stencil has a recess pattern 
formed therein which accommodates the previously 
^printed seal material on the substrate. 
^ Apparatus for use with the method and seals 
made in accordance therewith are also described. 
Any seal made in accordance with the invention 
^may be provided with an electrically conductive me- 
chanical stop. 
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_;;a method of manufacturing a seal" 



•This invention relates to seals and in particular 
to a method of manufacturing seals using a screen 
printing process. 

The term seal being used herein Includes all 
forms of seals or gaskets which may be formed 
using a printing process. 

In a known method seals are manufactured by 
sequential screen printing of a material or materials 
on a base. A common problem with this type of 
process is that the depth of material deposited on 
the base is limited by the subsequent printing 
process operations. 

If the depth of the material is not sufficient the 
seal will not . perform adequately, and in addition 
the seal may not perform to Its design capability. 

Furthermore, when the seal is manufactured by 
a screen printing. process, if the depth exceeds/ for 
example. O.Imm the print quality can be detrimen- 
tally affected and at a depth greater than about 
0.125mm printing may not occur at all.-fhis is 
because the screen will be held a corresponding 
distance away from the substrate, and it will be 
impossible to obtain adequate deflection . of the 
screen. 

According to the present invention there is 
provided a method of manufacturing a seal com- 
prising the steps of 

a) printing onto a substrate a first layer of 
seal material with a stencil; 

b) printing onto the substrate a subsequent 
layer of seal material with a further stencil; 

. . c) curing or partially curing the seal material 
characterised in that the further stencil has a re- 
cess pattern which accommodates the printed seal 
material. 

The method may be used to print two, three, 
four or more layers of seal material on the sub- 
strate. 

The curing or partial curing of the seal material 
may be carried out either after completion of the 
printing on the substrate or in between printing 
operations. Preferably, the method further com- 
prises curing or partially curing the layer of seal 
material printed on the substrate, after the cor- 
responding printing operations. 

Curing may be carried out using any one of the 
known methods i.e. heating, radiation treatment or 
simply allowing the material to cure naturally. The 
curing method adopted will be dictated by the 
substrate and seal material used and, if intermedi- 
ate curing is used, it may change from curing 
operation to curing operation. 



The stencil or further stencil used with this 
method may be made from any one of the materi- 
als already employed for-this purpose. The further 
stencil is provided with a recess pattern which 
5 accommodates printed seal material on the sub- 
strate upon which the stencil is to be used. 

It is possible for the further stencil to be used 
in relation only to part of the surface of the seal, 
and therefore it would be correspondingly smaller 
10 in size. In this case, the recess pattern will only 
extend to the area of the substrate with which the 
stencil will be in contact. 

In accordance with the Invention is also in- 
cluded a stencil which has a recess pattern which 
75^. accommodates the seal material previously printed 
on the substrate in relation to which the stencil is to 
be used. 

By using a stencil having a recess pattern in 
the appropriate surface thereof, the problem of the 
20 stencil (printing screen) being held off of the sub- 
strate is alleviated. Consequently, in the present 
invention the seal as a whole may be printed with 
sufficient depth of material to ensure the seal will 
- - ^ully to its design capability. In turn it will be 
25 possible to manufacture/design seals requiring two 
or more screen printing operations for uses where 
this would previously have not been possible. 

The seal material or seal materials printed on 
the substrate may be any one or more of the 
30 previously used materials. In a preferred embodi- 
ment the seal material and/or any one or more of 
the seal materials is an elasticaily deformable ma- 
terial. In the case in which an elasticaily deformable 
material is deposited, it is preferred that one or 
35 more of the other printed materials, if present, is a 
relatively incompressible material. 

One or more of the printed seal layers may be 
electrically conductive. In particular it is possible 
that relatively incompressible materials and/or the 
40 elasticaily deformable materials are electrically 
conductive. Any suitable conductive material may 
be used and is preferably a suitable base medium 
loaded with a material of high conductivity. 

One of the layers of seal material printed in 
45 accordance with the method may be regarded as a 
mechanical stop. This may be an electrically con- 
ductive mechanical stop. 

In the case where an electrically conductive 
mechanical stop is present the seal will normally 
50 present a first protuberance, for example a bead, of 
electrically conductive material and a second protu- 
berance greater in depth than the first which acts in 
concert with the first. 
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The material for each bead can be selected to 
provide the properties required, the first material 
printed, for example, could be a relatively incom- 
pressible electrically conductive material intended 
to provide a seal against radio frequency interfer- 
ence or electromagnetic impulses and the second 
material printed for providing a mechanical seal. 
Alternatively the first material could be a relatively 
incompressible material to limit the compression of 
any other bead, and the second material could be 
an electrically conductive material to provide both a 
mechanical and an electrical interference seal. 

In-fhe case where the protuberances, for exam- 
ple stops, are included in the seal printing opera- 
tion, it will be preferable to provide the relevant 
stencil or stencils with recesses to, accommodate 
the stops. This is to prevent the protuberances 
from interfering with any subsequent printing oper- 
ations. 

It will be appreciated that the height of any 
previously deposited protuberance can be substan- , 
tially the same as the height of a subsequent 
printed protuberance if any. the only limitation be- 
ing that the depth of the recess for any previously 
deposited protuberance must always be slightly 
less deep than the thickness of the stencil pad in 
which the recess is formed. 

Screen printing apparatus provided for manu- 
facturing a seal in accordance with the method, 
previously described, comprises, a screen, a print- 
ing tool movable over the screen, and a stencil 
positioned relative to the underside of the screen. 

The screen printing apparatus provided for 
manufacturing a seal in accordance with the meth- 
od previously described, comprises a screen, a 
stencil positioned relative to the underside of the 
screen and a platen. 

In the case, where the protuberances are to be 
printed onto the seal, the stencil, includes recesses 
previously applied protuberances, thereby allowing 
the stencil, in use, to be brought adjacent to the 
surface of the seal irrespective of the height or 
number of previously applied protuberances. 

This invention will now be described by way of 
example with reference to the accompanying draw- 
ings in which:- 

Fig 1 is a plan view of a seal or gasket of the 
invention; 

Fig 2 is an isometric view of screen printing 
apparatus of the invention; 

Fig 3 is a cross-sectional view of the appara- 
tus shown in Rgure 2. 

With reference to Fig I, a seal 12 comprises a 
substrate having a first bead 23 of a relatively 
incompressible polymeric material and a second 
bead 24 of an elastically compressible polymeric 
material. 



In use. when sealing engagement is achieved 
with a surface (not shown), the second bead 24 is 
compressed against the surface until the first bead 
23 contacts the surface. The first and second 
5 beads the second bead 24. Over compression of 
the second bead can therefore be avoided by 
design. 

Now referring to Figs 2 and 3 apparatus for 
manufacturing the seal 10. includes a platen 11. a 

;o frame 13 to support a first screen 14. a printing tool 
15 movable relative to the frame 13, a first stencil 16 
mounted on the underside of the first screen 14, a 
second screen 18 interchangeable with the first 
screen 14 and a second stencil mounted on the 

75 underside of the second screen 18. 

Each of the screens 14. IB comprises a piece of 
woven material held under tension by an asso- 
ciated frame. 

^ The first stencil 16 is of similar thickness to the 

20 first bead 23 which is to be produced, and is 
formed with an aperture 17 corresponding to the 
shape and configuration of the first bead 23. 

The second stencil 19 is of similar thickness to 
■ the second bead 24 which is to be produced and is 

25 formed with an aperture 20 corresponding to the 
shape and configuration of the second bead 24 and 
a recess 21 which corresponds to the shape and 
configuration of the first bead which is produced by 
the first stencil pad 16. The recess 2! is shaped so 

30 as to allow the first bead 23 to be easily accom- 
modated therein. 

In order to produce a seal using the apparatus, 
the substate 12 is positioned on the platen II. and 
the frame 13 which contains the first screen 14 and 

35 stencil 16 is lowered into a position in which under- 
side of the stencil 16 is adjacent to but not in 
contact with the substrate 12. 

The relatively incompressible material of the 
first bead 23 is placed on the first screen 14 and 

40 carefully spread. The printing tool 15 is now moved 
across the screen 14. 

The movement of the printing tool 15 across the 
first screen 14 forces the stencil 16 into contact with 
the substrate 12 and forces the material through the 

45 aperture 17 in the pad 16 and into contact with the 
substrate 12 to which it adheres. The screen 14 and 
the stencil pad 16 are then carefully raised leaving 
the first bead 23 on the substrate 12. 

The materia! of the bead is cured and if re- 

50 quired the substrate 12 is replaced on the platen II 
and a bead of the same material is printed and 
cured on the other side of the substrate 12 using a 
similar process. 

Where a second printing of a similar material 

55 or a non identical printing of the same material are 
required screen 14 and the first stencil 16 are re- 
moved from the frame 13 and replaced by the 
second screen 18 and the second stencil 19. The 



5 



0 241 192 



6 



substrate 12 is replaced upon the platen II and the 
frame 13 containing the second screen 18 with the 
attached second stencil 19 is lowered into position 
so as to bring the stencil 19 adjacent to but not In 
contact with the substrate 12. The previously de- 
posited first bead is accommodated in the recess 
21. A quantity of the elasticaily compressible ma- 
terial is placed on the second screen 18 and the 
printing tool 15 is used to spread the material 
across the second screen 18 and force some of the 
second material through an aperture 20 in the 
second^ stencil 19 onto the substrate 12 to which it 
adheres. The frame 13 is raised leaving a second 
bead material on the substrate 12. If a deposit of 
the second material is required on the other side of 
the substrate 12, after curing the first print of the 
second material, the substrate 12 is replaced upon 
the platen II and the procedure described above is 
■ repeated. 



-a printing tool movable over the screen 
and 

5 -a stencil positioned relative to the underside of the 
screen. 

8. Apparatus as claimed in claim 7 wherein the 
stencil has recesses which correspond to the seal 
material previously printed on the substrate. 
70 9. A seal made in accordance to the method 

claimed in any one of claim I to 6 which comprises 
a substrate having seal material printed thereon. 

10. A sear as claimed in claim 9 which is 
provided with -a mechanical stop which" is elec- 
15 trically conductive. 



Claims 

- ■ - I. A method of manufacturing a seal which 
3 comprises the steps of .25 
- " ' a) printing onto a substrate a first layer of 
enseal material with a stencil. 

■ b) printing onto the substrate a subsequent 

layer of seal material with a further stencil. 

c) curing or partially curing the seal material 30 

which is characterised in that the further stencil has 

a recess pattern which accommodates the printed 

seal material. 

2. A method of manufacturing a seal as 
claimed in claim I which further comprises curing 35 
or partially curing the layer of seal material printed 

on the substrate after the corresponding printing 
operation. 

3. A method of manufacturing a seal as 
claimed in claim I or claim 2 wherein any one or 4o 
more of the seal materials is an elasticaily defor- 
mable material. 

4. A method of manufacturing a seal as 
claimed in any one of claims 1 to 3 wherein one or 
more of the printed materials is a relatively in- 45 
compressible material. 

5. A method as claimed in any one of the 
preceding claims wherein the seal material is elec- 
trically conductive. 

6. A method as claimed in claim 5 wherein the 50 
seal material is a base medium loaded with a 
material of high conductivity. 

7. Apparatus for manufacturing a seal in accor- 
dance with any one of the preceding claims which 
comprises; 

-a screen 
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® A method of manufacturing a seal. 



(g) A method of manufacturing a seal which involves 
printing a seal material on a substrate which com- 
prises: 

- printing a first layer of seal material onto the 
substrate, with a stencil, 

- printing on a subsequent layer of seal material onto 
the substrate with a further stencil. 



and 



- curing or partially curing the seal material. 

The or each further stencil has a recess pattern 
^formed therein which accommodates the previously 
^printed seal material on the substrate. 

Apparatus for use with the method and seals 
^made in accordance therewith are also described. 
^ Any seal made in accordance with the invention 
may be provided with an electrically conductive me- 
^chanical stop. 
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